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The solubility of nickel in mercury is very low in the region of room temperature.
Although there have been many determinations, the following reported solubilities,
expressed in atomic %, have varied over five orders of magnitude: 2 x 10-3 at 290 K (1),
0.5 at 291 K (2), 4.8 x 10-4 at 293 K (3), less than 7 x 10-5 at 293 K (4), less than
7 x 10-6 at 303 K (5), 7 x 10-3 at room temperature (6), 1.7 x 10~5 at room temperature
(7), 4.8 x 10-4 at 298 K (8), 4.8 x 10-5 at 293 K (9), 1.6 x 10-4 at 298 K (10,11),
1.0 x 10-4 at 290 K (12,13), 1.4 x 10-5 at room temperature (14), 7 x 10-6 probably at
303 K (15), and 6.7 x 10-5 at 293 K (16). The above determinations were made by various
methods: EMF (1), magnetic susceptibility (2), chemical analysis (3-6, 8,9), cou10metry
(7), vo1tammetry (10,11), chronoamperometry (12,13,16), chronopotentiometry (14), and
pulse polarography (15). The wide variation in the reported solubilities shows that the
system is very susceptible to oversaturation. All results, except that of (5) and (15),
are too high and are rejected. Kozin's prediction of 1.0 x 10-5 at 298 K is also too
high.

There was better agreement of the solubility data at higher temperatures. Epstein (8)
reported a nickel solubility of 4.8 x 10-3 at % at 573 K, but no details of the
analytical procedure were given. Toner (18) reported that the solubility of nickel
increased from 4.3 x 10-5 to 1.09 x 10-2 at % in the temperature range of 401 to 605 K;
a break on the solubility vs. temperature curve was observed at 520 K. Jangg and Pa1man
(9) reported that the solubility increased from 4.8 x 10-5 to 2.9 x 10-2 at % in the
range of 293-826 K. These authors observed a break in the solubility curve at 498 K.
Weeks (19-21) determined the solubility at 773-1023 K and agreed with the high tempera
ture values of Jangg and Pa1man; at 1023 K the solubility was found to be 0.24 at %.
A single determination of the Ni solubility by Parkman and Whaley (22,23), 3.8 x 10-2
at % at 866 K, agrees well with the results of (9, 19-21). The results in (9, 19-23)
were presented graphically; the only numerical values presented were 6.1 x 10-2 at %
at 923 K (20) and 3.4 x 10-2 at % at 873 K (19).

Baranski and Galus (24) explained part of the discrepancies in the nickel solubilities
reported by various authors at temperatures below 500 K. The disparities are attributed
to the formation of NiHg2, NiHg3 and NiHg4' and to the differences in solubilities of
these compounds and nickel. The authors state that true equilibrium is attained only
for NiHg4; this compound is formed in the last step in the reaction between electro
lytically introduced nickel and mercury. The solubilities were determined from
potentiometric measurements, and unit activity coefficient of Ni was assumed. Because
the activity coefficient in the homogeneous amalgam is most probably less than unity,
the nickel solubility would be higher than it would be with the above assumption. The
solubilities of the compounds increase in the order NiHg4<NiHg3<NiHg2<Ni, but it should
be indicated that the equilibrium with the last two species is unstable. Below 500 K
there is good agreement of the NiHg4 solubility values of (24) and (18).

The existence of NiHg4 up to 493 K and NiHg3 up to 483 K have been confirmed, and
NiHg2 is stable to approximately 458 K (4, 24-26). Above 493 K the saturated amalgams
are in equilibrium with pure nickel.

(Continued next page)



318

COHPONENTS:

(1) Nickel; Ni; [7440-02-0]

(2) Mercury; Hg; [7439-97-6]

CRITICAL EVALUATION: (continued)
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EVALUATOR:

C. Guminski; Z. Galus
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Warsaw, Poland

July, 1985

Recommended (r) and tentative values of nickel solubility in mercury:

TIK Soly/at % Reference

293 1 x 10-7 [24]

298 2 x 20-7 [24]

323 2 x 10-6 [24]

373 4 x 10-5 [24]

473 2 x 10-3a
[18,9]

573 7 x 10-3a
[18,9]

673 1.5 x 10-2 [9]

773 2.5 x 10-2 [9]

873 3.5 x 10-2 (r)a [19,22]

973 5 x -2b
[21], [18,9,19,22]10

aMean value from cited references.

bExtrapolated value from data of cited references.

References

1. Tammann, G.; Kollmann, K. Z. Anorg. Chem. 1927, 160, 242.
2. Tammann, G.; Oelsen, W. Z. Anorg. Chem. 1930, 186, 257.
3. Palmaer, E. Z. Elektroohem. 1932, 38, 70.
4. Irvin, N.M.; Russell, A.S. J. Chem. Soo. 1932, 891.
5. deWet, J.F.; Haul, R.A.W. Z. Anorg. Chem. 1954, 277, 96.
6. Strachan, J.F.; Harris, N.L. J. Inst. Metals 1956-57, 85, 17.
7. Liebl, G.; quoted by H. Spengler Metall. 1958, 12, 105.
8. Epstein, L.F. Proo. Inter. Conf. on the Peaoeful Uses of At. Ener., Geneva, 1956,

9, 311.
9. Jangg, G.; Palman, H. Z. Metallk. 1963, 54, 364.

10. Krasnova, I.E.; Zebreva, A.I.; Kozlovskii, M.T. Dokl. Akad. Nauk SSSR 1964, 156, 415.
11. Krasnova, I.E.; Zebreva, A.I. Elektrokhimia 1966, 2, 247.
12. Podkorytova, N.V.; Nazarov, B.F. Zh. Anal. Khim. 1973, 28, 1535.
13. Nazarov, B.F.; Podkorytova, N.V. Uspekhi Polarografii s Nakopleniem, Tomsk, 1973,

p. 103.
14. Babkin, G.N.; Omarova, A.F. Izv. Vyssh. Uoheb. zaved., Khim. Khim. Tekhnol. 1973,

16, 158.
15. Zutie, V.; Batel, R.; Chevalet, J. J. Eleotroanal. Chem. 1979, 105, 115.
16. Nazarov, B.F.; Podkorytova, N.V. Elektrokhimia 1980, 16, 1847.
17. Kozin, L.F. Fiziko Khimioheskie Osnovy Amalgamnoi Metallurgii, Nauka, Alma-Ata,

1964.
18. Taner, D.F. U.S. At. Ener. Comm. Rep., ORNL-2839, 1959, p. 187.
19. Weeks, J.R. U.S. At. Ener. Comm. Rep., NASA-SP-41, 1963, p. 21; U.S. At. Ener.

Comm. Rep., BNL-7553, 1963.
20. Weeks, J.R.; Fink, S. U.S. At. Ener. Comm. Rep., BNL-900, 1964, p. 136.
21. Weeks, J.R. Corrosion 23
22. Parkman, M.F. Extended Abst., Eleatrothermios and Metallurgy Div., Vol. 2, No.2,

The Electrochemical Soc., 1964, pp. 16-21.
23. Parkman, M.F.; Whaley, D.K~erojet-General Nuoleonios, Rep. AN-957, 1963; as

cited in (21).
24. Bara~ski, A.; Galus, Z. J. Eleotroanal. Chem. 1973, 46, 289.
25. Lthl, F. Z. MetaZZk. 1953, 44, 160.
26. Jangg, G.; Steppan, F.~ Metallk. ~, 56, 172.



Nickel 319

COMPONENTS: ORIGINAL MEASUREMENTS:

(1) Nickel; Ni; [7440-02-0]

(2) Mercury; Hg; [7439-97-6]

deWet, J.F.; Haul, R.A.W.

Z. Anorg. Chern. 1954, 277, 96-112.

VARIABLES:

One temperature: 303 K

PREPARED BY:

C. Guminski; Z. Galus

EXPERIMENTAL VALUES:

Solubility of nickel in mercury at 303 K was found to be less than 2 x 10-6 mass %.
The corresponding atomic % solubility limit calculated by the compilers is 7 x 10-6 at %.
Solid NiHg4 was reported to be in equilibrium with the saturated amalgam.

AUXILIARY INFORMATION

analytical detection limit was
2 x 20-6 mass %Ni in the amalgam.

Temp: nothing specified.

Water was triply distilled.

Soly:

Purified mercury was distilled under
vacuum and was found to be spectro
chemically free from traces of nickel.

SOURCE AND PURITY OF MATERIALS:

NiS04'6-7H20 was Ana1ar grade from Hopkins
and Williams.

Heterogenous nickel amalgam was obtained by
electrolysis of 1 mol dm-3 NiS04 solution
at the mercury_pool cathode. The amalgam
was washed with water, dried with acetone
and sealed off under vacuum in a glass
tube. A portion of the amalgam was intro
duced into a centrifuge vessel and after
sufficiently long centrifuging the
homogenous part of the amalgam was taken
for analysis. Mercury was carefully
distilled off and the residue was dissolved
in 2.8 mol dm-3 HCl. The resulting solution ~~~~~~~~ -;
was analyzed spectrochemically for nickel ESTIMATED ERROR:
content.

METHOD/APPARATUS/PROCEDURE:

REFERENCES:
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COMPONENTS:

(1) Nickel; Ni; [7440-02-0)

(2) Mercury; Hg; [7439-97-6)

VARIABLES:

Temperature: 128-332°C

EXPERIMENTAL VALUES:

Nickel

ORIGINAL MEASUREMENTS:

Toner, D.F.

U.S. At. Ener. Comm. Rep., ORNL-2839,
1959, pp. 187-191.

PREPARED BY:

C. Guminski; Z. Galus

The mass % solubility of nickel in mercury was reported graphically as a function of
temperature; the solubility values were read from the plotted data and the
corresponding atomic % conversion was calculated by the compilers.

~C Soly/mass % x 104 Soly/at % x 103

128 0.125 0.043
162 0.90 0.31
173 2.2 0.75
181 1.3 0.44
205 4.2 1.43
227 9.0 3.1
243 12 4.1
245 14 4.8
258 19 6.5
278 36 12.2
308 25 8.5
327 26 8.9
332 32 10.9

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
A Ni specimen was inserted into the
isothermal hot zone of a Hg thermal con
vection loop made of quartz. The sample
was mechanically polished with a grit
paper or electropolished. The system was
operated under a hydrogen atmosphere. A
series of thermocouples indicated the
temperature profile in the loop. A Hg
sample was extracted through a fritted
disk and then chemically analyzed. The
measurements were performed at various
times of IIg circulation in the loop.
Constant values of the Ni solubility in
IIg were obtained after over 10 hours of
equilibration.

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

ESTIMATED ERROR:
Soly: nothing specified; precision

probably better than ± 20%.

Temp: nothing specified.

REFERENCES:



COMPONENTS:

(1) Nickel; Ni; [7440-02-0]

(2) Mercury; Hg; [7439-97-6]

VARIABLES:

Temperature: 20-553°C

EXPERIMENTAL VALUES:

Nickel

ORIGINAL MEASUREMENTS:

Jangg, G.; Palman, H.

Z. MetaZZk. 1963, 54, 364-69.

PREPARED BY:

C. Guminski; Z. Galus
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The mass % solubility of nickel in mercury was presented graphically as a function of
temperature. The data points were read from the curve and converted to atomic % by
the compilers.

Soly Soly

t/oC mass % x 104 at % x 104 trc mass %x 103 at %x 103

20 0.14 0.48 236 1.1 3.8
50 0.36 1.2 243 1.2 4.1

100 1.1 3.7 252 1.3 4.5
150 2.6 8.8 302 2.1 7.2
200 5.0 17 353 3.3 11
225 6.2 21 402 4.3 15
230 8.5 29 454 5.7 20
232 9.4 32 503 7.1 24
234 10 34 553 8.5 29

It was reported that NiHg4 is in equilibrium with the liquid below 225°C.

The results below 225°C appear to be overstated.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The heterogeneous amalgam was introduced
into specially constructed apparatus made
of refractory chromium steel. Such steel
apparatus could be used because the
solubility of iron in mercury is very low
and the chromium (III) oxide film inhibits
the wetting of the steel by mercury.
After twelve hours of equilibration at the
temperature of the experiment, the amalgam
was filtered through the sintered iron
frit under a pressure of purified nitrogen.
Usually 3- to 4-fold filtration was
necessary. The nickel content was then
analytically determined in the filtered
amalgam. For experiments carried out
below 320°C, amalgam was equilibrated in
a glass vessel. The analytical
procedures are not described in the
paper.

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

ESTIMATED ERROR:
Soly: precision ± 5%.

Temp: precision ± 2 K.

REFERENCES:
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COMPONENTS:

(1) Nickel; Ni; [7440-02-0]

(2) Mercury; Hg; [7439-97-6]

VARIABLES:

One temperature: 866 K

EXPERIMENTAL VALUES:

Nickel

ORIGINAL MEASUREMENTS:

Parkman. M.F.

Extended Abat., EZeotrothe~ioa and
MetaZZurgy Viv., VoZ. 2, No.2, The
Electrochemical Soc •• 1964. pp. 16-21.

PREPARED BY:

C. Guminski; Z. Galus

The mass % solubility of nickel in mercury was presented graphically as a function of
temperature; the compilers read off a value of 1.1 x 10-2 mass %at 866 K from the
curve. The corresponding atomic % solubility calculated by the compilers is
3.8 x 10-2 at %.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

Specimen of Ni was placed in contact with Nothing specified.
Hg in a glass capsule. The capsule was
sealed under vacuum after at least 16 h
outgassing of Hg. The capsule was heated
to the desired temperature and held for
16 hr. A sample of the solution was then
collected and cooled. Hg was separated
from the sample by molecular distillation.
and the residue was taken into acid
solution. dried and analyzed by emission
spectroscopy.

ESTIMATED ERROR:

Soly: nothing specified.

Temp: precision ± 3 K.

REFERENCES:



COMPONENTS:

(1) Nickel; Ni; [7440-02-0)

(2) Mercury; Hg; [7439-97-6)

VARIABLES:

Temperature: 500-755°C

EXPERIMENTAL VALUES:

Nickel

ORIGINAL MEASUREMENTS:

1. Weeks, J.R.
Corrosion 1967, 23, 98-106.

2. Weeks, J.R.; Fink, S.
U.S. At. Ener. Comm. Rep., BNL-900,
1964, p. 136.

PREPARED BY:

C. Guminski; Z. Galus
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The solubility of nickel in mercury as a function of temperature was presented
graphically. The data points were read off the plot and recalculated to at %by
compilers.

501y/at %x 102

665
750
500
725
700
755
655
700
605
550
500
625

43
24
13
12
9.7
7.3
6.5
5.5
4.5
3.8
2.9
2.4

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Hg and Ni were equilibrated in a quartz
capsule consisting of two chambers
separated by a sintered quartz filter.
The capsule was sealed with the metals in
the larger chamber, then the capsule was
placed inside of a stainless steel bomb
which contained some Hg to equalize the
pressure inside of the quartz capsule.
The bomb was sealed and placed inside of
an electric oven which was mounted on a
centrifuge. The sample was equilibrated
for 72 hr under stationary condition at
the desired temperature; subsequently, the
equilibrated amalgam was centrifuged at
temperature to filter and separate the
liquid phase. After cooling the capsule
a known quantity of filtrate was analyzed
by distilling off the mercury, the
residue dissolved in HF-HN03 or aqua
regia and the Ni determined
spectrographically.

SOURCE AND PURITY OF MATERIALS:

Triple-distilled, reagent grade mercury
was used.

ESTIMATED ERROR:
501y: nothing specified.

Temp: precision ± 2 K.

REFERENCES:
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COMPONENTS:

(1) Nickel; Ni; [7440-02-0]

(2) Mercury; Hg; [7439-97-6]

VARIABLES:

Temperature: 20-500·C

EXPERIMENTAL VALUES:

Nickel

ORIGINAL MEASUREMENTS:

Baranski, A.; Galus, Z.

J. EZeatvoanaZ. Chern. 1973, 46,
289-305.

PREPARED BY:

C. Guminskij Z. Galus

Solubilities of Ni and the compounds NiHg4 , NiHg
3

and NiHg2 in mercury at various
temperatures.

Soly/at %

Solute 20·C 50·C 100·C 150·C 200·C 300·C 400·C 500·C

NiHg4
-7 -6 -5 -4 -31. 5x10 1.8xlO 4.1x10 4.7x10 3.0x10 - - -
-6 -5 -4 -4 -3NiHg3 3.4xlO 1.9x10 1.6x10 9.3x10 3.6x10 - - -

NiHg 2
-5 -5 -4 -32.3x10 8.5x10 4.7x10 1. 8x10 - - - -

Ni -3 -3 -3 -3 -3 -3 -3 -31.lx10 1.6x10 2.4x10 3.3x10 4.2x10 6.1x10 8.1x10 9.8x10

It was assumed that the nickel activity in the homogeneous amalgam was unity; this
assumption may not have been valid. The underlined results were obtained by long
extrapolation, so that the solubility of pure nickel at higher temperatures was
understated.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The intermetallic compounds of Ni and Hg
were prepared by electrolysis on various
cathodes and the amalgam was used as an
electrode for the cell:

I -3 -3 IINi(Hg)x 6 mol dm CaCl2 , X mol dm NiCl2
-3 I6 mol dm CaCl2 Hg2Cl2 ,Hg

at different temperatures. The solubilities
were calculated from the measured EMF.

SOURCE AND PURITY OF MATERIALS:
All chemicals of reagent grade from Ciech
were additionally purified by crystalli
zation. Mercury was chemically purified
by shaking with acidic solution of
Hg2(N03)2' washed and then distilled
unoer reouced pressure.

ESTIMATED ERROR:
Soly: large because equilibrium was not

attained in case of Ni, NiHg2 and
NiHg3; potential reproducibility
was 2-3 mV.

Temp: nothing specified.

REFERENCES:



COMPONENTS:

Nickel

ORIGINAL MEASUREMENTS:
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(1) Nickel; Ni; [7440-02-0]

(2) Mercury; Hg; [7439-97-6]

VARIABLES:

One temperature: 30°C

Zuti~, V.; Batel, R.; Chevalet, J.

J. Eteatroanat. Chern. 1979, 105, 115-25.

PREPARED BY:

C. Guminski; Z. Galus

EXPERIMENTAL VALUES:

Solubility of Ni in Hg, probably at 30°C, was reported to be 5 x 10-6 mol dm-3•
The corresponding atomic % solubility calculated by the compilers is 7 x 10-6 at %.

NiHg3 is assumed to crystallize in the amalgam so that the solubility is referred to
this compound.

Kinetics of the crystallization was also investigated.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
-4 -2The reduction of Ni(II) (5 x 10 - 1 x 10

mol dm- 3) in 10 mol dm-3 LiCl and subsequent
oxidation of Ni amalgam were performed at
the dropping mercury electrode. The
generation potential was scanned along the
whole NI(II) reduction wave and oxidation
of Ni from the amalgam formed was carried
out at plateau of the polarographic anodic
wave (-0.15 V vs. SCE). The Ni solubility
was estimated from a relation of critical
concentration of Ni on generation time.

SOURCE AND PURITY OF MATERIALS:

NiCl2 was "Prolabo" from Rh6ne-Poulenc
(Co content below 5 x 10-3%). LiCl was
analytical grade and was heated several
hours at 500°C. Mercury was double
distilled. Water was triple distilled.

ESTIMATED ERROR:

Soly:

Temp:

nothing specified.

precision ::!:. 2 K.

REFERENCES:
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COHPONENTS:

(1) Palladium; Pd; [7440-05-3]

(2) Mercury; Hg; [7439-97-6]

CRITICAL EVALUATION:

Palladium

EVALUATOR:

C. Guminski; Z. Galus
Department of Chemistry
University of Warsaw

Warsaw, Poland

July, 1985

There have been only three reports of the experimental determination of palladium in
mercury. Jangg and GrB11 (1) determined the solubility over a temperature range of 298
to 573 K, and reported a solubility of 5.1 x 10-3 at % at 298 K; a smooth curve was
plotted through the data in this work. The room temperature value of Butler and
Makrides (2), 5.5 x 10-3 at %, is in good agreement with that of Jangg and GrB11. The
room temperature solubility of 1.2 x 10-2 at % reported by Strachan and Harris (3) is
twofold higher than those of (1) and (2). The data of Jangg and GrB11 appear to be the
most accurate, and these authors reported their experimental procedure in some detail.

Kozin (4,5) predicted the solubility of Pd in Hg at 298 K, but his values are more
than a hundredfold too low.

Messing and Dean (6) reported that the solubility of palladium in saturated uranium
amalgam is nearly a hundredfold lower than in pure mercury.

Palladium forms the intermediate compounds, PdHg4 (stable up to 363 K), Pg2Hg5
(stable up to 511 K) and PdHg (1,7); Pd2Hg3 also has been reported (8), but this compound
was shown not to exist in this system (1,7).

Tentative solubilities of Pd in Hg:

References

TIK
298

323

373

473

573

Soly/at % x 103

5.1

5.4

11

71

370

Reference

[1,2]

0]
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[ 1]

[ 1]
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COMPONENTS:

(1) Palladium; Pd; [7440-05-3]

(2) Mercury; Hg; [7439-97-6]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Palladium

ORIGINAL MEASUREMENTS:

Strachan, J.F.; Harris, N.L.

J. Inst. Meta~s 1956-57, 85, 17-24.

PREPARED BY:

C. Guminski; Z. Galus
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The solubility of palladium in mercury at room temperature was reported to be
0.012 at %.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Mercury and palladium were equilibrated in
evacuated glass tubes and maintained either
at room temperature or at 773 K for times
lasting for many hours. The solubility was
determined from the change in weight of the
specimens after equilibration, and by
chemical analysis of the amalgam after
filtration through a sintered glass filter.
The analytical method was not specified.

SOURCE AND PURITY OF MATERIALS:
99.997% pure mercury was submitted to
cleaning, filtration, drying and
distillation before use.
Palladium was 99 to 99.99% pure.

ESTIMATED ERROR:
Soly: precision ± 20%.

Temp: not specified.

REFERENCES:
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COMPONENTS:

(1) Palladium; Pd; [7440-05-3]

(2) Mercury; Hg [7439-97-6]

VARIABLES:

Room temperature measurement

EXPERIMENTAL VALUES:

Palladium

ORIGINAL MEASUREMENTS:

Butler, J.N.; Makrides, A.C.

Tpans. Fapaday Soa. 1964, 60, 938-946.

PREPARED BY:

C. Guminski; Z. Galus

The solubility of palladium in mercury at room temperature was reported to be
5.5 x 10-3 at %.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Mercury was saturated with palladium in a
sealed glass tube for few days at 523 K.
The amalgam was then cooled down to room
temperature and filtered through a sintered
glass filter. The filtrate was analyzed
spectroscopically.

SOURCE AND PURITY OF MATERIALS:

Palladium purity not specified.
Triply-distilled mercury was used.
Content of other metals in the amalgam
was below 10-4 %.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:

(1) Palladium; Pd; [7440-05-3]

(2) Mercury; Hg; [7439-97-6]

VARIABLES:

Temperature: 25-300·C

EXPERIMENTAL VALUES:
The solubility of palladium in mercury:

Palladium

ORIGINAL MEASUREMENTS:

Jangg, G.; GrUII, W.

Z. MetaZZk. 1965, 56, 232-34.

PREPARED BY:

C. Guminski; Z. Galus
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t/·C

25

50

90

100

150

200

238

250

300

aby compilers.

Soly/mass %

0.0027

0.0029

0.0047

0.0060

0.015

0.038

0.089

0.099

0.20

Soly/at %a

0.0051

0.0054

0.0089

0.011

0.031

0.071

0.17

0.19

0.37

Additional data were presented graphically. There were two breaks in the reciprocal
temperature-solubility plot, at 90 and 240·C; these corresponded to the decomposition
temperatures of PdHg4 and Pd2Hg5 , respectively.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

The heterogeneous amalgam was introduced Not specified in detail.
into a specially constructed apparatus made
of glass. After twelve hours of equili-
bration at the temperature of the experiment,
the amalgam was filtered through the
sintered-glass frit under a pressure of
purified nitrogen. The palladium content
in the filtered, saturated amalgam was
determined by an unspecified analytical
method.

ESTIMATED ERROR:

Soly: nothing specified; precision better
than ~ 10% (compilers).

Temp: nothing specified.
REFERENCES:
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COHPONENTS:

(1) Platinum; Pt; [7440-06-4]

(2) Mercury; Hg; [7439-97-6]

CRITICAL EVALUATION:

Platinum

EVALUATOR:

C. Guminski; Z. Galus
Department of Chemistry
University of Warsaw

Warsaw, Poland

July, 1985

There is a large variation on the reported solubilities of platinum in mercury. The
solubility is very low, and the presence of platinum oxides on the surface of the metal
further inhibits its dissolution in mercury. Plaksin and Suvorovskaya (1,2) determined
the solubility in the range of 289-473 K by filtration and analyses of the saturated
solution, and they found that the solubility increased from 2.05 x 10-2 to 1.77 at % in
this temperature range. At room temperature, Strachan and Harris (3) reported a
solubility of 0.002 at %, while Butler and Makrides (4) obtained a solubility of 0.028
at %; the latter solubility is in agreement with that by ref. (2). Yoshida (5) reported
that the solubility is less than 0.01 at %.

Kozin, with the use of his semiempirical equations at 298 K, predicted solubilities of
2.6 x 10-9 (6) and 3.1 x 10-7 at % (7); these results are too low because interaction of
the metals was neglected.

Jangg and DBrtbudak (8) determined the solubilitiez at 374-593 K, and they found that
the solubility increased from 3.4 x 10-5 to 9.0 x 10- at %in this temperature range.
These solubilities are significantly lower than the experimental determination of the
previous authors. Based on the work of Barlow and Planting (9), the evaluators are of
the opinion that the solubility of platinum at 573 K should be ~2 x 10-2 at %.

There is a variation of approximately 103 in the reported solubilities, and though the
experimental procedures were similar there was a lack of detailed description by the
different authors. This has resulted in some difficulty in assigning the more accurate
measurements. Although the data in refs. (1,2,4) are similar, the results appear to be
too high. Recent, careful electroanalyt!cal measurements in the evaluators' laboratory
(10) resulted in a solubility of 5 x 10- at % at 298 K. In this work, it was found
that the platinum had to be equilibrated with mercury at 600 K for at least a week,
followed by an equilibration at 298 K for at least two weeks. Shorter equilibration
times resulted in erroneous solubilities; the discrepancies in previously reported data
probably are the result of incomplete equilibration. In view of the evaluators' 298 K
determination, it appears that the data of Jangg and D6rtbudak (8) should be rejected.

During investigations of the corrosion of pure metals in refluxing mercury at 756 K
it was found that the solubility of platinum is similar to, or lower than, those of
aluminum and manganese, but higher than those of nickel, titanium and zirconium (11);
this observation adds further proof that the results of (8) are too low.

The saturated platinum amalgams are in equilibrium with the intermediate solid phases
(2,5,8,9,12), PtHg4, PtHg2 and PtHg; the latter two compounds are stable to 523 K and
the first compound is stable to 873 K.

-4The tentative value for the solubility of platinum in mercury at 298 K is 5 x 10
at % (10).
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COMPONENTS:

(1) Platinum; Pt; [7440-06-4]

(2) Mercury; Hg; [7439-97-6]

VARIABLES:

Temperature: 16-200·C

EXPERIMENTAL VALUES:
Solubility of platinum in mercury:

t/"C Soly/at %

16.5 0.0205

17.5 0.0513

20.0 0.0021

24.0 0.102

39.5 0.151

54.0 0.202

71.0 0.910

Platinum

ORIGINAL MEASUREMENTS:

Plaksin, I.N.; Suvorovskaya, N.A.

Izv. Sekt. PZatiny 1945, 18, 67-76.

PREPARED BY:

c. Guminski; Z. Galus

t/"C Soly/at %

86.0 0.904

101.0 0.980

131.5 1.040

144.0 1.080

167.0 1.12

171.0 1.20

200.0 1.77
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Pt-Hg phase diagram was presented; Pt3Hg, Pt2Hg and PtHg are in equilibrium with the
saturated amalgams.

Substantially the same results of the solubility were reported in the previous work
by the same authors (1).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Purified platinum was dissolved in mercury
during cathodic polarization of Pt while
in contact with Hg and H2S04 solution.
Prepared amalgams were kept in a thermostat
for 2 hours and filtered through a capillary
of 0.24-0.4 rom diameter. The filtration and
storing of amalgam were done with the use of
a special air-free glass apparatus. The
mercury was evaporated from the filtrate
and platinum was analyzed by colorimetric,
cuppellation, or gravimetric method,
depending upon the metal content.

SOURCE AND PURITY OF MATERIALS:
Mercury purified with HN03 and distilled
under vacuum.

Platinum, 99.84% pure, was dissolved in
aqua regia, then transformed into
(NH4)2PtCl4 and reduced to the metallic
state with HCOOH.

ESTIMATED ERROR:
Soly: precision no better than several

percent (compilers).
Temp: precision no better than + 0.5 K

(compilers) •
REFERENCES:
1. Plaskin, I.N.; Suvorovskaya, N.A.

Zh. Fiz. Khim. 1941, 15, 978.
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COMPONENTS:

(1) Platinum; Pt; [7440-06-4]

(2) Mercury; Hg; [7439-97-6]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Platinum

ORIGINAL MEASUREMENTS:

Strachan, J.F.; Harris, N.L.

J. Inst. Meta~B 1956-57, 85, 17-24.

PREPARED BY:

C. Guminski; Z. Galus

Solubility of platinum in mercury at room temperature was reported to be
0.002 at %.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
A preweighed piece of platinum was
equilibrated with Hg in an evacuated glass
tube over long periods of time. After
equilibration, the amalgam was filtered
through a sintered glass filter of 90-
150 ~m pore size. The solubility was
determined from: (1) the weight loss of
the platinum; and (2) analysis of the
filtrate by an unspecified method.

SOURCE AND PURITY OF MATERIALS:
Mercury: 99.997% pure was filtered,
dried and distilled before use.

Platinum: minimum 99.99% pure.

ESTIMATED ERROR:
Soly: precision ± 50%.

Temp: nothing specified.

REFERENCES:



COMPONENTS:

(1) Platinum; Pt; [7440-06-4]

(2) Mercury; Hg; [7439-97-6]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Platinum

ORIGINAL MEASUREMENTS:

Butler, J.N.; Makrides, A.C.

Trans. Faraday Soa. 1964 60, 938-46.

PREPARED BY:

c. Guminski; Z. Galus
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The solubility of platinum in mercury at room temperature was reported to be
0.028 at %.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Mercury was saturated with platinum in a
sealed glass tube for few days at 523 K,
then the amalgam was cooled down to room
temperature and filtered through a sintered
glass filter. The filtrate was analyzed
spectroscopically.

MM-L.

SOURCE AND PURITY OF MATERIALS:

Purity of platinum not specified.

Triply distilled mercury was used. Content
of other metals in the amalgam was below
10-4%.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



,j,j4 Platinum

COMPONENTS: ORIGINAL MEASUREMENTS:

(1) Platinum; Pt; [7440-06-4]

(2) Mercury; Hg; [7439-97-6]

Guminski, C.; Roslonek, H.; Galus, Z.

J. EZeatroanaZ. Chern. 1983, 158, 357-68.

VARIABLES: PREPARED BY:

One temperature: 298 K C. Guminski; Z. Galus

EXPERIMENTAL VALUES:
-4Solubility of platinum in mercury at 298 K was reported to be (5 ~ 1) x 10 at %.

When the dissolution time was shorter than a week, or the conditioning shorter than
2 weeks, the solubilities determined were lower and higher, respectively.

AUXILIARY INFORMATION

ESTIMATED ERROR:

SOURCE AND PURITY OF MATERIALS:
Mercury (from Ciech) was chemically purified
with acidic Hg2(N03)2 and then twice
distilled in vacuum.

Platinum (from Polish Mint) was 99.9999%
pure.

ZnCl 2 and NaCI (from Ciech) were analyti
cally pure; their solutions were addition
ally refined by a cathodic electrolysis
at -0.9 V vs. SCE.

precision .± 20%.

+ 1 K.

Soly:

Temp:

METHOD/APPARATUS/PROCEDURE:
A clean and degreased Pt foil was placed in
a closed glass vessel with mercury and
heated at 600 K for 8 hours per day during
a period of 2 months. After a subsequent
month of conditioning at 298 K the hetero
geneous amalgam was filtered through a
sintered_glass crucible under vacuum.
Employing a hanging-drop electrode filled
with the saturated amalgam, cyclic chrono
potentiometric curves were recorded in 0.01
mol dm- 3 ZnCl2 + 1 mol dm- 3 NaCI solution.
The current density was varied between
10.8 and 1080 ~A cm-2 and reduction time
from 5 to 100 s. The differences of oxida
tion times observed were due to bonding of
Zn by Pt to form PtZn2, a stable compound
which is rapidly formed and is insoluble in
mercury. The calculations of the solubility ~=~~ ~

were based on these differences. REFERENCES:


